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Abstract of JP4123439 

PURPOSETo generate no matching deviation 
between the source/drain regions and a gate 
electrode so as to form a minute element by a 
method wherein a dummy gate of the same 
shape is formed in a gate electrode formation 
scheduled region, an impurity is introduced 
with the dummy gate as a mask for forming the 
source/drain regions, the dummy gate is 
removed by etching to form a groove, and a 
gate electrode material is buried into the 
groove. 

CONSTITUTION: An oxide film 2 is formed on 
the surface on an n-type silicon substrate 1 , 
and a resist pattern of a gate electrode, that is, 
a dummy gate 3 is formed. Boron ions are 
implanted to form the source/drain regions 4. 
Next, a wafer is dipped in an aqueous solution 
of hydrosilicofluoric acid saturated with silica 
and I is added, and an Si02 film 5 is formed. 
The dummy gate 3 is removed, boron irons are 
implanted as a channel impurity to obtain a 
sharp channel profile. A gate oxide film 6 is 
formed, polysilicon 7 is deposited on the part 
of the removed dummy gate 3 and after 
phosphorus is diffused, reactive ion etching is 
performed so as to bury polysilicon 7 only in 
the part of the removed dummy gate. 
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L ft SO*** 

c © t ^ * ^ K 4b 

© y - kh y**J;iCgtrE*-* - ► * 

Tom^jceAaBt^afixa^, « e /• * - 

c © * y ty^BEi^nftiicy - ► < a # ft t 

*««©«a;5S£. 
(2» *l K Ift * * * flj E * - y- ► « T © * S k: 

**-fc»c©**ttfl&*ca*s**x«T*4cfc 
4r««tr*rt«9Ja)C«o^*<«R*©iiiS3 

l3IHie««|ltiR£#-{ _ y _ ^TO«^K 



*-fco«E***±icf*>* ► 

A E y - C«ff»fit?S*±©nE£ft«tit£ 

•f*x*t, iEk"^^m«Tiiai>f) 

atiiaoaic, c © * ic « m u * «r ee *» 
o«I«t»«tiI«i, t©««*orc«rc 
► t*©atrx* t v nemAt 

»«tiiat, neviii fcBtit 4 C £ »C I 
*>»ttiU7tttE*»tt**lC**»t*A-f4X 
«tt*«U7tCtt#«£-f4»*a(l)E«© 

* * * « s © it a s m . 
a ft«© **a * am 

C ft 9! © 8 ft 3 
( «ft_h©«/flfr0 ) 
xftWrt, *****©*a:5ff »c* p , #rc 
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( « * © a« ) 
asan. « x « © ✓ - ► % a * at © I s*t B 

ta -c * * . 

* * * * « 1 0 1 ilC|>?« lUomOj' - h« 

ami o 2 t»«ftK x 5 t*ar 4. jxic»s 

H4 00anOd!y '/9 ax 1 0 3 tC-VDfi(CI 

-> t * * T © . R»C7 # h ny/>7<iaKi 

5r'-J-<a©^'>^ h'>^-^l 0 <t»at 

ex k , c © ^ ^ ^ y * — 's i o 4 t*A;ic 

y 7 * T 4 74*y3.*T's?(ZlZ&)Kl 

5 - Hlf 1 '/ II a y l 0 3t*3rt*Cxrry 
/Ti. COBJ'-^r/Mf 1 Olt* 1 - 
CtSami 0 2©Jf£©&ttJ*4 OtiOt, y 

- II '/ II a / 1 0 3©x»^-x^tl 0 # * 

- '< *C ?7 ft 5 i 4 0 « . 2 0**-'«Kf7ft3£ 

6 0*©x,fj'^»Kjti«ft*£*' - 

l o zttxrryntwK LX Lt 3 • **c* 
y_ r #y <✓ u a i o 3 t * * * * * 1 01© 

1 0 8 «fc»C«<t« 1 0 9 fc#Sft 

-►*aowi>.x i i o t # a t , c 

nfc-r^^lCR<t«l 0 9txrfX^-f4Cm 
9 E (a) ) . 

^IC7ft«lUB{«« ***** 1 0 8**C 
ftlUOncnO Ml 1 2 fc«l«ftfiKi 
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X * * * « * 1 0 lttx»t//« A-CL1 5. 
C © » , * * * « * 1 0 1 IC A 9 It f > - v?*Ci 

9, * * * •> - £'©«^«**>© t * e 

0(b)). 

JBffi**cy-t'* , i;' l ' = i'i o 3 a »c at <t m 

1 0 5# 1 0 6©«*C<^>&*. 

- ► a r ✓ - ► «{t « i o 2©*3*#< ft © ?t 
c m e b ic) ; . 

R *C , y - * / K H ^«Ml 0 7t»Bti 

tankJli o so^-xe-* 1 0 6©*, * - 

1 0 7«iOI4 + 3 < 4 5tr* ^ ► # •* 
U7lCWti«8l4f fiTti flBBW). 

UJ:Kvt« ft - h**©«a^**C>^-c 
£ % #'-K<i|'/!|3yl0iO l l7^f^'( 
* 5 /x,*>'*'*IC, ***** 1 0 1 » * 

A I -*©»£, *-**tt©»ltu * 

► V y f 9 7 4 XflK X * ? - t t VO f «>x > 
✓ - ► 1 1 3tXFfy/ICXJ#«ti(»9 

B 1*1 ) • 

jlJkic*t««T*un/M ► * ^ * * 

1 1 1 t 7 * i a 9 * 4* - t 1 1 3 © Jfc St * * ft 
&7# ► 'I J f 9 7 a XBIC I Jfiftb^t^i 
1 1 feT****** 

- ► 1 1 3 iOMO*t)*rfttAaA,tR^i 

llOSlt, ffi*a*©iK«v«3yy-h K 

na***S&l 1 4 i»Cjl« »20omO«ft 

Hi i s*i*aMta5icio-c«a*f4. 

* * * rt to /I i i 5HEti*it> *• = y fc a 

|1£ 2 0 keV % K - X « 2 x 1 0 ,, ar* © * ff T 
O « 3 *) 0. 1 * n T * © ( * 1 0 GHH) ) . 



rex t> ✓ - r * S O * >S * ^^-^tlEU 

i i eti^ati. kic. w ^ f - 

S' * II < « & , # « '/ 9 a > y - h 1 1 6 fc » * 
ftTA. C©*«{t©£* 114. 

oa« tt« ai s-msfto'o ( it i ofi(b)). 

* * « » « 1 1 SOaSttflO^miSfftf-oC* 
1 0 E (c) ) . 

**«*©W«#L*-f< * i^c«P5 • - 



HG1¥4-]2343H (3) 
* - ► f * ^©fta^cfc^^-cn, 

(ft«tf)»j%LI UtillB) 

3 ffi *C * T li , - mitBi:«^ftM^3 

xwblt t , « r * * ^ « at © * « » £ 

ttl««fittf, {EoXa5*oUT©^-fft 

f a«t»«ti *©©*« ) 

« tt-tE#ftK«*-C A 3 Aft i © * 

*<t*«±©^ - ► *tt*tf j pse*ict©*'- ► 



««4Pj-»«©/*f - y - ^»atii«i> 
c © /• * - ► tT*;ic?«»mALy- 
VKMyf«t»atii*t, c © y - * 
/km '«ttJkic«E' > < - ✓ - ► # T © » 3 

X«£*A«L>tC£*4*«£-r£*i*<*»«© 
-f*t#rc, < ? - ✓ - > JS re g 

JtU i*BTlBT*£©T*?-©*ia{t*tt*i 



«. 

2 t*at4. *iC7# ► i y / »7^iaici 

ft » « » 1 * m O^-HSOi/^ ► * - v 
t*ati. C O u J« F ^ - y *J f i - ^ - 
HtU, a * , COiU';^ f t LtlliB* 

«E2 0kiV, k - x* 5X 1 0 ia «T' O * ff T f 

c©», / xflM^^-i - y - ► 

3rCJtLT8e5^fi5K«a«ns ( 8 i BlbJ). 
KK> j£JL.* B n r <\ 7 t at * 

■/I a fiS llKSiO, 15 tf»«3n4. C 

© » , ^ ;* h D« b a i < i - ✓ - ► 3 tt « 7K « 

t *> i * * r i - y - ► 3 i ic tt , siO, jft 5 ri 
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teESttJi^. iiidc^flw^ ma*fit* 
i^a-riiaicft-tct o at >/ a ^ « e iter 

S i 0, 0 5 tf * - ^- M OlKfl^H* 

3fiaa*«iTi. cod. 3.0, < s tt, 

1 B 10 ) . 

C © DB » RKJ'-*/KMy«ll4ll»««ft 

✓ - K 3 fc»it5tUi }«BUJtSiO,« 

2 fc x » *■ ^ ^ Ht « - ► *ft fcfi "C0S 

***&-***«**«©*««« i 
a * » « u , «»ccoy - h iit«J:«a£i* 

ftlCrf'J 'J axy - UStSfKL'C^i*, 
J&LT©tt**»f4.»*>* * - ► * ft * » * 5 

ut#tii, tit, y-*/K^iyf«: 

■ 0©SiO l 0©*3*ififX't*3©T, « Jt 

* , / sx»icvDfticni«*x,tx,' 
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HK]¥4-12343fl (4) 
W 5 om o y - mti«t*st4, C C T 
S i 0, 0 2 * Bft£ L*©tt. S i O, 0 2 ± K * u 
✓ a fttWjt.Ot, COSiO, 02 fc 

B « 3 ft jt * - y - ► JOifrK* i * «j = ^ 

7 tC VD£KX CVDSICI 5* 

T| i ( I I BIO ) i 

jClC, COiK'J 'J ax TICK v * S Ifc L it tt» 

v t * * 4 r-f*yxt ty/tf?4 Kiic: 
*> s Hr^sftjt^s-*' - ►©»**©** * y 

y« ay r#l»aiftiCtlC4i. C © # * 

'/Va X 7^t)8t4/-^tStt, y - * / 
KMyf*4lCSLtfl£l*a5lC#a^4 
C * 1 B(0 ) . 

-^/kh v««t»at, c © r * - * - * 

«IC)Sv«4C^ti4, 

02811, *ft«©0 2 ©**«©¥**«« 

p & V y a V»*6±ICJ»3»20nmORiI{t 

09 ti^ati, &rcj*3j*a3*ai©*<) ✓ u 3 
yiotcvDiicnijiL, 'Jyfcffitt*** 

JSrCCO^y f U = i' 1 0 IK'/ 9 a y f Mtll 
1 1 tC VDftKI Mttii R IC 7 *h "I y 
/)7^I8ICI 5, ✓ - ►*«©!"✓* h - * 

'I T ^ t < 7l*yi,ty/ICI5'/i| =» v T 
f ft 0 1 1 , #!l'/||ayl Otirty/IHi 

t4. c©»a«L*.^ , ) = y^rft0i l, * 

y '/ II a y I 0 # ? - * - ► 1 2^4, i 



i ( ft 2 B lb) ) . 

KK«RAM^tlSiO,Kl 4 t#«fta3S 

4. CO/>XTKR£K:fttfiIJf|i|ICIl 

3 10, « i 4nma-f4*, aamicnntA,* 

t«L^(«2a(c|). 

»C , v i> * ► 14, * » 3 ft 1 #mftWU, * 
CI 1 iA * L J* S » a 2 ^mH-f^iC fi ( V 2 B 

«) ) . 

ix ic % nh 4 oh sfticiox/i-^-n 2 

lOSiO.ll 4©*fcif t^l»*r4. K 
iCf'^A ^fclKBtii, SiO.RMOHI 
14i**'Ua3'*'rfl:«ll±lca*« KiCri 

§ & r * 2 a ib) > . 

► « * 1 5O«ao3i0,fil 4 Otitift ts? cc 

tftu. tit, fie*oi« r »a« n/tLDD 
« a © iraKrctt^tiitiaia^^^oT^ 

* - y- ► ©T»tf¥ia*«*tti4*©flMt 

**©**«, ^t'-^-hOTWKtt^iKi 

n n t i a ^ . 
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** KM x , fy/filC J 9 * V = * T * it* 
I J U*t4, C © I5K '/»ayf»ft|! 1 
_fc© S i 0. 1 4©ftfftHBfC|Jr<C£*£Tft 
o . Uj:^;' - ► 1 2 tSliitrCf 4S 

4 X t i ( I 2 S |«J ) , 

0 Br < . & *c , c©«r*«n^/-i-^-h 1 2 

5 A S i 0, m I 4 ± K f « 3 ^ t r ftlf t«a 
L, iB»7^f 4 r^yxrty/t4ti 
iC x 5 , y - ► « * ! jonflKflli 6 t te& 
T4C4*!T« 4, IC , f-r**fl^©-f*> 

»fcx»?-3'S'||r£-f*. K IC * ft 1 ©* » « T 
(12810), 

b IC * - ► «* l 5©««ICR»Tb/t7t«*i fl 

tf * •^KHirfy/aiCXJltt, c 

X30©KSBlC^UitI 5»catoM03 ► 

* f * * T tf » f'JsxiCl 9ilC7<-* 

*4««tBff am Ofifl«:(4. ZO±t f i 

- * - * t L t O iK 9 9 av2 2 tt 3 3 0 0 
»» ti««ft, ^ blClltff 2 3 tfltoCVD 
fcfcl^-c**, i^'<fn4iRlll 

< 7 w - * K«<ttt2 01) tllttft«2 3 # 
^^-^-^TOiSKttiiJ, K « T < / 

- ► « <t K 2 lJb)?ll#'t-*'-t©Z*:ca 

-^xrt^/otittJiv*. «e 9 xm 1 t it 

ttft2*ja*TwLJtX HeRKOflKfiftt 

ft 4 B II . xftflOJt3G«»«0^**i£t 
©««^e©ieKBBT<)4. 

0 ffl -y y a x £ * 2 4«B»C»H<fc»CI 5 * ft 
ft 2 5t»ttt4. KK 7 # I- M * J 7 < I « 
KI 9 ft 3 03 1 ©^-►«tt©^^^ ► ' c * 

- y t*St4. C © w * .* t '< f - y & f i - 



- ► 2 6 t * 4 . * * , COBi/^^LT 

2fg2 0 keV, K - X 4 5 x 1 0 1 ' cm"* O * T 

To. C © B . y-*/K*4*'«*»*l2''« 

- y - ► 2 6»CJ1Lta55*a5K«fi?r.c 

( »iia (b) > . 
r*c, * u j) tato^-et^'t 7 * <t * * a * 

'/'J = x * S 2 4 SiO, * 2 8*«fi?r.4, 

coca, ^^^.bs^-J-^-n 6ii« 

*£T<>iA, ^--^MfillCIl, SiO, 

a 2 8tt»a3ft4^, a a # * a * * * ► ti a 
#ttt*t*s 7»a**trr*x-rics&-rt 
ticn. x $ -a **s **-r « * * * 
si0,*2 s t»atiifiicft«^ B fi' /!l 

ilt, COSiU.ff 2 8(1, 
2 6 X J* < flJttf**« tt»* m ***« t©B» 

bM ) . 

#jfc*c7*LJta4***aa©a«2ffi»cxft 
n, 91 i ©aaat n«oj»**a-r*©** e> 
■ftt«»CT*»©»a»c»x.»*^ - ► a«*» 

q a y u a y a a 2 tsiKAiftic: ij * <t 
«2 st^sti. &*c 7 # ► uy^»7<i« 

ICX $ » S » 1 *bi Of-HlOU'^ ► * 

- x * # SC T * . t © ^ * - 

wt«*tt©4©fcffl^o fjuVa^i). 
kic, ? - y - ► 2 6f*^*"/ta 

a a E 2 0 keV , K - X a 5 x 1 o' * © * # *C 

u/ffAu •/ - * / r * 4 * z i * to a, 

ti. COB, y-^/KMflUZTilf J 

- y - ► 2 6ic*jL"t:aea<frA9»cfl*sE3*& 

C JK^B(b) ) . 

Kit. * ') afcott****-! 7 > <t * a a * 
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Si0,fl2 811, 2 6ICWLX0e 

* u , * * L *c *' ° ^ * » a a e 

2 0 fceV , K-Xt2xl0"o*ftTltySA 
ti. COB, RlCy-*/K^y«i27B 

»a3ft"c^40T, *■ t * 4 *• * e A « © * 
»a»ctt*K:jt-<ffl^M-c«tr. ft 9 t '/ ♦ - 7 

»i©*a«4:0Ja©x«T*<,(* 

R »C * T * * + 4 * 9 4 K«29t*^7^X 
ttCVD&KX $ * 3 » 6 0 0 At«ti. tt^ 

■c , / j- y- f2«t»«tuun4i: 

rt«B30IC^/*fyilltCVDfilCI 
IC * + ► 94 KR2 9 & V * * * * 

AVr^y^-f K * 4 Kl29t«t*t4(*4 

H^it2 4 ± k 3 i o, m 2 8 * » St 3 n *u 
cob, w 2 erttt 

* tt TT * & * , / i- y-^fiXlCll, SiO, 

M2 stt»*5A«*. aa^^a*** ► * a 

3iO,R2 8 fc»ttt4IIIC*)t9 * b a U 

* Jt* COSiO,«2 811, * - ¥ - h 
26XaW<flJttf»3»a8*m£-f&. £ © B, 
SiO,a28tt, ^(-y-h 2 6IC«LtB5 

9 * « »c * fit 5 n * ( iVhw ) . 

2 0 k«V , K-Xt 2xl0 l, O*ftt^^ffA 
fi. C © B , RICy-Ji/K»'<y««2T« 

«a»CCE*lCjt^«^MT«0. tt 9 -c f -r - 7* 



ci ttt, m i o an 9% t mm ©is r * * f « 

jx»c % i • - y - > t»£t4 c i»c : i> £ U 

ft * S8 3 0 IC V 2 t C V Dft»C I 5 

cow© 3 o tae&o c * s b$ ) • 

R *C , 'JT^f^ria-xx,*-:/^*!** 
ijy'J=v3 2 * * B 3 0OR«*tTO/»« K« 
£ * Ttf ( m 5 B#) . 

IC T * > * * "* * ^ffilCI 9 A ^ ft 5 0 a n« 

8oocr>iiiai:Ta-*t4H 

iJ'/ya/S 2±KO*f Kl J 3 

«i«fi^ni, t x * * r» a *c i i *k e © 

^tm*t4ttT*»'/'l = i'3 2±IC©* 
f ^'/'Itf KJI3 3 tAttftC^tU 
f 9 S B(6 ) . 
J3AJ:»C7j*L7taa***a«©«&:8e»CIft 

n, At a onnn t n«©»**#* *©** & 

T* * « © * 1 f 9 ax^ - H«t#4Ci^ 
t I 4. 

*«Btt, *»«OJI 5OJ(8«0*i|*Bi 

tICX X *-fl**tt**"t «IC* i», 

StO, JR2 8t»8tiiaiCft« 9 tnfl'/y 

^ . t7t» COSiO, B28tt, * < - * - h 
26Z{»(lf|jLtfI«»a8-.mit4. COBB. 
3 i 0, m 2 8 tt , 2 8ICWfCB5 

IC , -y - ^ 2 « tl 

f -r * ^ * mm £ Lt * b ^ * AS *E 
2 0 keV ( K-Xt2xl0 ,, O*ftt<*yttA 
ti. COB, gicy-j»/Ki/<y««l7tt 

fc«ICtt*ICJfc-<fl*H-CWtr. ttis-Cy-r-r 

ar-r*^ro7T-f^t»ici*JTi£. c 

C * T tt , R10X»flin«OIlTiifI 

i^atd) ) . 

RK, * 5> a 3 4 * * * ffi IC T J* 3 *> 
30afnJt*T4. KKU'/xnStl*L, * 



?*&]¥4-1234o0 (7) 
0««^ffiOXa«KBT<>£. 

n a '/ 'i a 2 4 a ffi »c » a <t »c i ^ at <t 

a 2 5 * *«T o . RtC7# ► M y M7^I8 

-y t#BT4. c © u -* < - 

*r-t- 2 CORi''^ ► Ht 

R*C, r<-^->2«t^M*«yt> 
3t£2 0 keV t K-Xf Sxio"-" 1 C*ffT 

► 2 6icni-cges«»ic«£«n«(a( 

4/B(b) ) . 

* ic v '>«*tfi»«Ht7t^f7^<t**n* 
«tt»c 9 » -~ * ft« A^frfiJS-f i £ » offi 
= ^**2 4 ± IC S i 0, 12 8 * St * ft i. 
COS, w^^^fii/J-yM2«ll« 
/• ? - 4* - ► 2 6 Jt IC tt , S i 0 § 

s 2 8tt»«SAa*. a*flf/Bn;^ ► « a 

*&*&T#s 7 t ft Or * X »c 3 T C 

r b 6 b4 ) . 

3 ST8tJftftB»ttno^>-;u 3 4 * * , 

* ^ ^ Mr * f £ . iXIC, WiXT w *s + * * Y 

3 6 ttt < «T* C it 6 fill) ) . 

?i/?-L3 4©tt*ICO*.aKttlC*3S,**« 
T* ( * 6 flfi ) . 

flt 7 Off 60*ftftO***KttO 

a a 7f £ o i a r m a t t> * . 

p fi v V = ^»«3 6±IC»aMtfl3 I tJ»5 

*c v dsicx i»a»a3*«*«ti. r ic * 

■J f V = > 0 3 9tCVD£(Cl$J|^ai»R> 
««ti, R IC 7 r h 9 y^?7HXttAO**' 

r ^ / I8IC I 5 t< ii '/ « a yfl 3 9 fcv 'l a y 

r » <t 18 3 8 t o ft A H *» e, ffi & $ - t- - »• 



4 Ot»at4(*7BiD). 

KIC. *y/!l3ytCV0(5ICI}I«« 
a 1 a m* g I - , A .B'J 7 9 T < 7 1 * y x t T y 

h 4 0 * tt 3 n -o . R |C t X t f jt^SAL, 
y - * / V u 4 > & * a lt*KTiC»7B 
lb) ) . 

tffl^-C, Matfttf 3 TlOSiO, 0 4 2 

ft »C fit* 3 * * . RK 8 0 0 C, N,fTT--* 

S i 0, * 4 2 © H IB *C V v * 4 jryttALtfl^ 
H * * 4 3 * * fit -f i (178(d)). 

fclC, Ha/f Ffti38ti«»ICi»f 

- ► « « 4 4t»«-r*CfI7H(ej). 

*tI8«IH, K 6 S3 tt v X««©IK S OftJI 
7811, 6 0 5ll«Ot«»«|0« 

l»nfl'/i)3xi|, 2~(*<ta* 3 f i 
B. 6 » / - ► ■ ft B , 7 - »K «J V 3 ^ . 

ttsA ta± n 2 f « 



t a'^mmm © * - - 9 * r o * x ft < £ n t 
HQS ► ? y * * o <B B & # to ±T & . 

C £ * T ft * . 

4. E10|*4 £2 H 

Ofiit 35£tvtISRSB, 9 2 BH, * *} 
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